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Context - GRAND project




Study violent sources with
different messengers.

KM3-230213A event : 120

PeV muon stemming from
neutrino. Origin ?

- More experiments
needed!




Goal with GRANDProto300:
validate autonomous radio
detection, for CRs of

energy 1017 — 10%8eV
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Work — Goal

Reconstruction of inclined air showers (zenith > 60°) :
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Work — Reconstruction method

STEP 1 : Plane Wave Reconstruction

~ Reference direction for the shower origin (8o, ¢)

STEP 2 : Spherical Wave Recon
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Work — ADF method

Four free parameters adjusted : 0, ¢, 4, dw
~ Emission point (x,, y,, z,) remains fixed

NELII tennas
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(w,n) : angular coordinates of the antennas
a : geomagnetic angle

[ : longitudinal propagation distance

G4 : geomagnetic asymmetry strength

w. : Cherenkov angle

A : scaling factor

éw : width of the Cherenkov cone
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Work — ADF method

Four free parameters adjusted : 0, ¢, 4, dw
~ Emission point (x,, y,, z,) remains fixed

NELII tennas

S Ra= Y [A N(A0.6. 0wz e, 2]

1=1

Works with electric field data...
...Doable with voltage data directly ?

arXiv:2504.18257



Work - Workstream

1. Validate ADF pipeline on old simulations DC2Training ZHAireS

2. Apply ADF to new simulations DC2RF2Alpha
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Work — Performance comparison

cos(y) = cos(Orec) COS(Oprye) + COS(Prec — Prrue) SIN(Orye) SiN(Orec)

_—
Efield Zhaires Voltage Zhaires NJ Voltage Zhaires AN Voltage Zhaires AN (with uncertainties)
Cuts Count Phi [°] Count Phi [°] Count Phi[°] Count Phi[°]
~ Nocut 310 0.15 281 0.19 342 0.62 342 0.63
‘ ?Convergence cut 255 0.12 213 0.14 216 0.67 239 0.70
\Convergence + antennas cuts 255 0.12 213 0.14 180 0.25 192 0.25
- Convergence +antennas + zenith cuts 251 0.11 210 0.13 173 0.14 185 0.14
: onvergence + antennas + zenith +z_sph cuts |210 0.09 184 0.13 153 0.13 164 0.14

uts
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Work — Apply ADF to voltage, new data NJ

Event 24124 ; Zenith 74.6365° ; Azimuth 80.133°
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Jork — Apply ADF to voltage, nev

Event 7550 ; Zenith 61.2202° ; Azimuth 266.451°

Event 7550 ; Zenith 61.4253° ; Azimuth 266.538°
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Work — CR candidates

Method : Use calibration from simulations to estimate the energy of cosmic candidates
A

Fit m = kEem,simu — Eem,candidate
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Perspectives

CR candidates:
Test background hypothesis with k/L fit

N
Grammage :
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